Introduction
The exchange value of China's currency, the renminbi (RMB), has become a contentious issue. Many economists argue that the currency is undervalued; thus, it has become the main source of the country's large current account surpluses especially in relation to the U.S. There has been mounting external pressure on China to allow the RMB to appreciate against the U.S. dollar. Many economists also argue that the exchange rate regime in China should change to market-based floating from heavy intervention in the foreign exchange market.
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Thus far, China has been resisting the pressure, permitting only gradual and small changes in its exchange rate policy. Apparently, its main concern seems to be that currency appreciation would cause detrimental effects on its crucial export sector and create a host of economic problems that may worsen the unemployment problem in the rural sector and reduce economic growth. The
Japanese experience of undergoing a decades-long recession after huge appreciation has frequently been invoked as a reason for the resistance. In addition, some studies argue that exchange rate adjustments cannot restore the balance because the imbalances originate from structural problems, such as high consumption (and low savings) of the U.S. 2 The heated contention between the two largest economies in the world has pushed the world economy into a situation of competitive devaluations or "currency wars" among many developed and emerging market economies.
In this paper, we briefly review two of the most contentious issues regarding the RMB. One is whether
China should move to a float or at least an exchange rate regime with greater flexibility; the other is whether and how much the RMB is undervalued. We find irreconcilable differences around the two issues of the RMB debate. Important questions underlying the contentions are about (i) whether RMB appreciation can reduce trade imbalances in China and the U.S., and (ii) whether the appreciation can induce recessionary impacts on the Chinese economy. Admittedly, both are empirical issues.
However, to our surprise, very few studies provide comprehensive empirical evidence on the issue.
The purpose of this paper is to examine empirically the effects of exchange rate changes on various macro variables of the Chinese economy, especially output and the current account/trade balance and their components. The studies of Ahmed (2009) and Thorbecke and Smith (2010) empirically examine the effects of (real) exchange rate changes on Chinese exports. Cheung, Chinn, and Fujii (2010) , Kwack et al. (2007) , Marquez and Schindler (2007) , and Garcia-Herrero and Koivu (2007) estimate price elasticity of Chinese trade, exports and/or imports. Liao, Shi, and Zhang (2010) analyze the effects of exchange rate shocks from East Asian countries on Chinese exports using the calibrated Dynamic Stochastic General Equilibrium (DSGE) model. Shi (2006) examines the effects of real exchange rate changes on output in China using the VAR model. Compared with these previous studies that frequently focus on a specific aspect of Chinese trade or output relation, the current study 1 See, inter alia, Goldstein (2006) , Roubini (2007) and Frankel (2006) .
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See Bosworth (2004) , McKinnon (2007) , Mundell (2004) , Tatom (2007) , and Xu (2000) .
offers a comprehensive analysis of the RMB/dollar exchange rate changes on the Chinese economy.
In addition, while most of the abovementioned studies analyze the relation with the real exchange rate, we examine the effects of nominal exchange rate changes because the effect of nominal exchange rate changes is more directly related to the current policy debate. Also, we mostly examine the effects of the bilateral exchange rate against the U.S. dollar considering the recent policy debate between the U.S. and China. Then, as the Japanese experience is frequently invoked as supporting evidence, we apply a similar model to Japan and compare the results with those of China.
Analysis based on simple correlation among the current account, output, and the exchange rate can be misleading because many different structural shocks can affect these variables simultaneously.
More importantly, as an endogenous variable, the exchange rate not only affects but is also affected by output and the current account. In this paper, we employ a vector auto-regression (VAR) model to take care of the third factor effect and the reverse causality problem and to isolate the exogenous part of exchange rate changes.
The rest of this paper is organized as follows. Section 2 briefly reviews the literature on the two main issues involving the RMB exchange rate and summarizes various channels on the effects of exchange rate changes on the current account and output. Section 3 presents the empirical model to investigate the effects of exchange rate changes on the current account and output in a unified manner. Section 4 documents empirical results. Section 5 explores further extensions of empirical analysis built on the baseline model. Section 6 concludes with a summary and implications.
Literature Review
Regarding the exchange rate of the RMB, two questions surface most frequently. One is whether or not China would be better off with a floating exchange rate. The other is whether the RMB is undervalued and to what extent. We review the two issues first. Then, we briefly review various theories on the effects of exchange rate changes on the current account and output in order to provide some theoretical background on our empirical analysis.
Should China Float the RMB?
Many economists argue that China should allow its currency to appreciate significantly and move to a regime of more flexible exchange rate. According to Roubini (2007) , for instance, the RMB is grossly undervalued and it is in China's interest to move to a more flexible exchange rate regime. A failure to allow a nominal appreciation poses significant risks and potential costs, such as protectionist backlashes from the U.S. and Europe and increasingly costly forex intervention. He further offers several reasons for doing so including: (i) protectionist backlashes from the U.S. and Europe such as branding China as a "currency manipulator" by the U.S. Treasury or protectionist legislation such as the Schumer-Graham proposal of a 27.5% tariff on Chinese goods; (ii) forex intervention becomes increasingly costly due to the interest cost (with sterilization) or excessive liquidity credit and asset bubbles (without sterilization); (iii) "the imbalanced composition of aggregate demand" leading to excessive reliance on net exports and investment and a very low level of consumption;" (iv) greater capital losses on holdings of foreign reserves when the RMB appreciates; and (v) the risk of a surge in inflation. As the logic goes, it will free up the monetary policy from maintaining the exchange rate at a target level. The resulting appreciation of the RMB would reduce the inflationary pressure in China.
More importantly, the appreciation will reduce the current account surpluses. He also argues that risks of an RMB appreciation, such as a slowdown of growth, worsening unemployment problems in the rural sector and deflationary pressures, would be modest and that their costs can be reduced through appropriate policies.
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The notion that a flexible exchange-rate regime would facilitate faster current account adjustment is, in fact, not well supported by empirical evidence. Chinn and Wei (2008) call such maintained hypothesis without firm empirical evidence "a faith-base initiative." They also show that the real exchange rate adjustment is not systematically related to how flexible a country's nominal exchange rate regime is, which suggests that there will be no guarantee that the RMB will appreciate under a P are the domestic and foreign price levels. The nominal exchange rate is defined as the price of domestic currency in terms of foreign currency. Thus, an increase is appreciation of the domestic currency. The Economist magazine compiles the PPP rates based on the prices of Big Macs around the world. In the most recent report published on July 22, 2010, the RMB was 47% undervalued.
An extended version of PPP considers the tendency that the relative price of non-traded goods tends to be higher in high-income countries. According to the Balassa-Samuelson hypothesis, the tendency is due to the phenomenon that the productivity differential is greater in traded goods than in nontraded goods because economic growth is more likely concentrated in productivity growth of such sectors as manufacturing classified as traded goods sector. On the other hand, with the extended PPP approach, Frankel (2009) estimates that the RMB was undervalued by 36% in 2000.
Another popular line of estimating the equilibrium is the fundamental equilibrium exchange rate (FEER), which is also called the macroeconomic balance approach. According to this approach, the equilibrium real exchange rate is the one that solves both internal and external balance. Internal balance is usually defined as full employment with price stability. External balance is more controversial but is defined as the current account balance close to zero or long-term sustainable capital flows. The macroeconomic balance approach generally involves assessing the change in the real effective exchange rate needed to close the gap between the actual or "underlying" current account balance of a country and its "equilibrium" level. This approach comprises three steps: (i) estimating the underlying current account balance; (ii) estimating the equilibrium current account balance; and (iii) estimating a trade model to calculate the exchange rate adjustment required to close the gap between the underlying and equilibrium current account balance, with key parameters being the price elasticities estimated for exports and imports (Dunaway, Leigh, and Lee, 2009) . Employing the FEER approach, Cline and Williamson (2010) estimate that the RMB is 32.8% undervalued as of 4 On the other hand, those who dispute the undervaluation arguments maintain that U.S. current account deficits and China's surpluses are structural and are induced by such factors as large fiscal deficits in the U.S. and the high Chinese savings rate. The latter is due to funding needs for education and health care, the absence of a sound social security system and social safety network, and an underdeveloped credit market. Table 1 presents a brief summary of estimates of Although most of the measures summarized in Table 1 point to the direction of RMB undervaluation, huge discrepancies on the magnitude of undervaluation exist and there does not seem to be an unambiguously clear choice for the best way by which to measure currency misalignment. Different criteria relate to different models. "The large variance in the estimates for equilibrium real exchange rates raises serious questions about the robustness of the results. The basic conclusion is that, at least for China, small changes in model specifications, explanatory variable definitions, and time period used in estimation can lead to very substantial differences in equilibrium real exchange rate estimates. Therefore, such estimates should be treated with great caution" (Dunaway, Leigh, and Lee, 2009 ). Given the host of uncertainties in determining key parameters of the model, such as the cyclical position of the economy and lagged effects of past exchange rate movements, the stance of fiscal and monetary policy, and current account "norm" or "structural capital flows," it is no wonder that we have such a bewildering array of estimates for RMB valuation. Thus, admittedly, while we cannot reject the no-misalignment null, we also cannot reject the 20% undervaluation null hypothesis at conventional significance levels (Cheung, Chinn and Fujii, 2009 ).
Effects of Exchange Rate Changes on Current Account and Output
In this section, we briefly review the theories and arguments on the effects of exchange rate changes on the current account/trade balance and output, especially in the context of the Chinese economy.
Regarding the effects on the current account, traditional open economy macro models, such as the Mundell-Fleming-Dornbusch model and the basic New Open Economy model (e.g., Obstfeld and Rogoff, 1995) , incorporate the "expenditure switching" effect at the center of the international transmission mechanism. These models typically assume producer currency pricing, in which prices of exports and imports are set in terms of the producer's (or exporting country's) currency. For example, Chinese exports are set in terms of the RMB, while Chinese imports from the U.S. are set in terms of the U.S. dollars. In this case, an appreciation of the RMB increases one for one the export price in the U.S. dollar term and decreases the import price in the RMB term in a "complete passthrough" which, in turn, decreases foreign export demand but increases domestic import demand.
This volume effect results in the worsening of the trade balance after a currency appreciation.
However, the value effect on imports can lead to an increase in the trade balance as China's imports in the RMB term decline in the short run, given that the price of imports in the RMB term decreases.
Some recent studies suggest that prices of exports and imports may be set in terms of the importing country's currency. This is because maintaining a stable price from the importing country's perspective is important in keeping the customers. If the prices of both exports and imports are set in 5 We omit the estimates based on another popular methodology called the behavioral equilibrium exchange rate (BEER). These models incorporate a variety of channels through which the real exchange can be related to other macroeconomic variables. Given that each author selects different variables to include, the implied misalignments will necessarily vary (Cheung, Chinn, terms of the importing country's currency, as in the case of local currency pricing in Betts and Devereux (2000) , the volume effect does not show up. For instance, as Chinese exports to the U.S.
are set in U.S. dollars, an RMB appreciation does not affect the dollar prices of Chinese exports. This leads to a "no pass-through" scenario and, consequently, the U.S. demand for them does not change.
Similarly, for China's imports, an RMB appreciation does not affect their RMB price in China and thus import demand is not affected. Exports in the RMB term will decline as the export price in the RMB term decreases with an RMB appreciation. The value effect decreases the trade balance in the RMB term.
In the intermediate case, in which exchange rate pass-through is partial or incomplete, the effects would be between the case of local currency pricing and the case of producer currency pricing. The volume effect that decreases the export quantity and increases the import quantity will partially appear.
At the same time, the value effect that decreases exports and increases imports in local currency will also partially show up.
Finally, both exports and imports of the emerging countries can be set in terms of an international currency, such as the U.S. dollar. Cook and Devereux (2006) analyze such a case in a theoretical model called "external currency pricing." If both exports and imports of China are set in U.S. dollars, there will be no volume effect on exports to the U.S., considering that the export price in dollars does not change when the RMB appreciates; however, there will be a value effect on exports in the RMB term as in the case of local currency pricing. The value effect will also appear in imports of China in the RMB term as in the case of producer currency pricing. These value effects decrease both exports and imports in the RMB term. Then, the quantity of imports increases (the volume effect) as the import price, which is in terms of the RMB, declines when the RMB appreciates. when the RMB appreciates. From the second to the fifth columns, the theoretical effect of RMB appreciation on export and import prices in terms of RMB and U.S. dollars are summarized for each case. From the sixth to the ninth columns, the volume and the value effects on exports and imports are summarized for each case. Note that the value and the volume effects are for China's exports and imports in RMB terms. Thus, the direction of the value effect is the same as that of the RMB price.
The direction of the volume effect on exports is opposite to that of export price in terms of U.S. dollars because demand for Chinese exports in the U.S. market negatively depends on the dollar price of exports; on the other hand, the direction of the volume effect on imports is opposite to that of import price in terms of the RMB because demand for Chinese imports negatively depends on the RMB price of imports.
Some researchers attribute the small or no effect of exchange rate changes on China's trade balance to the vertically integrated trade in East Asia. For example, Kim, Lee, and Park (2011) 
document that
China has played a critical role in East Asia's vertical production integration as an assembly center of the production sharing networks. With China importing intermediate goods from the rest of East Asia and exporting the final assembled products to destinations outside the region, the rise of intra-Asian trade has been structurally dependent on extraregional demand. Koopman, Wang, and Wei (2008) show that the network is particularly dominant in electronic products, while Liao, Shi, and Zhang (2010) analyze China's export dynamics with vertical trade. In the presence of vertical integration, the quantity of Chinese imports heavily depends on the quantity of Chinese exports, leading to small price elasticities of import demand and weak volume effects on Chinese imports.
Regarding the effects of exchange rate changes on output, traditional theory presupposes that output The supply-side channel can also be a source of the opposite effect on output. Currency appreciation may decrease the price of imported intermediate goods which, under indexation, wages, may result in a downward shift in the aggregate supply (Findlay and Rodriguez, 1977; Sachs, 1980; Marston, 1982; and Buffie, 1989) . With the liberalization of the financial markets, additional channels have emerged, especially in developing countries. When domestic financial and nonfinancial firms have liabilities in foreign currency, currency appreciation can decrease debt-serving obligations, thereby working as a positive supply shock (Gylfason and Risager, 1984; Cespeds, Chang and Velasco, 2004) .
The Model and Empirical Evidence
Key reasons for controversies around the extent of RMB undervaluation and the appropriate exchange rate regime are (i) skepticism about the role of exchange rate changes in the process of external adjustment, and (ii) the fear that the suggested appreciation of the RMB may induce a Japan- style long-term stagnation in China. In this section, we attempt to offer an assessment of these questions using structural VAR models. We first analyze the issue based on a relatively small basic VAR model, after which we consider various extensions to check the detailed transmission and the robustness of the results.
We consider a VAR model that includes the following endogenous variables: the capital account as a ratio to the trend GDP (KAR), real GDP (RY), the price level (P), real money supply (RM), the current account as a ratio to the trend GDP (CAR), and the nominal exchange rate against the U.S. dollar (NX). To construct the trend GDP, we use the fitted value of GDP obtained from a regression of the nominal GDP to a linear trend. 7 The real money supply (RM) is calculated by dividing the money supply (M1) by the consumer price index. The consumer price index is used as the price level. Note that nominal exchange rate is defined as U.S. dollars per RMB or yen. Therefore, an increase in nominal exchange rate results in the appreciation of the RMB or yen.
The model also includes three measures of external variables to control for exogenous shocks: the foreign interest rate (RF), foreign real income (RYF), and foreign price level (PF). The U.S. real GDP is used as foreign output (RYF), the U.S. three-month Treasury bill rate is used as the foreign interest rate, and consumer price index is used as foreign price level (PF). All variables are in logarithm (multiplied by 100) except for the interest rate and the capital and the current account ratios (multiplied by 100).
These variables are included to eliminate the effects of third factors that may generate spurious correlation between exchange rate and the variables of interest, such as, output and the current account. For example, a sharp increase in capital inflows may lead to an economic boom, a current account deficit, and nominal and real exchange rate appreciation. In such a case, one cannot say that changes in output and the current account are due to an autonomous change in the nominal exchange rate. General economic conditions like output, inflation, liquidity condition, current account balance, capital account balance, and monetary policy stance of domestic and foreign countries are the main factors affecting the nominal exchange rate. 8 Therefore, we include these variables to control for endogenous movements of the exchange rate and to identify exogenous shocks to the exchange rate.
Equation (1) shows the reduced form model given by: 7 We also experimented with the quadratic trend. The results are similar.
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Empirical evidence indicates that capital flows comprise one of the important determinants of the exchange rate in a world of globalized capital movement (see Calvo, Leiderman, and Reinhart, 1996; Kamin and Rogers, 2000; Kim, 2000; Kim and Yang, 2011. ( ) The estimated reduced form model is converted to the structural form model by imposing zero restrictions on contemporaneous interactions among variables. The methodology is similar to the one popularized by Sims (1980) . For the identifying restrictions, the exchange rate is contemporaneously affected by all endogenous variables but not the other way around. 9 In other words, the effects of contemporaneous changes in the exchange rate due to other variables in the system are removed from innovations in the nominal exchange rate. This arrangement is designed to extract "pure" exchange rate shocks by eliminating the exchange rate changes that can be considered as endogenous reactions to other variables. Relatively exogenous changes in the exchange rate, such as those induced by "exogenous" policy changes, should remain as identified (structural) exchange rate shocks.
Such a treatment on the exchange rate in the structural VAR model is popular in past studies. Kim and Roubini (2000) and Kim (2003 Kim ( , 2005 assume that all variables in the model are allowed to affect the nominal exchange rate contemporaneously because it is a forward-looking variable that instantaneously reflects all types of information. Kim and Ying (2007) adopt a similar identifying assumption in examining the effects of devaluation in developing countries by analyzing shocks to the exchange rate. Even in an adjustable peg system, policy decisions on exchange rate changes (devaluation or revaluation) are likely to respond to economic conditions endogenously. Therefore, it is important to identify exogenous changes in the exchange rate by controlling for its endogenous changes in order to analyze the effects of exchange rate changes on the economy.
In this work, we estimate the model for Japan and China using quarterly data. The estimation periods Practically, we use a recursive VAR model as in Sims (1980) , and the exchange rate is ordered at the bottom, that is, the exchange rate is contemporaneously affected by all endogenous variables. In such a model, the effects of exchange rate shocks on the other five variables are theoretically the same regardless of the ordering among the five variables (see Christiano, Eichenbaum, and Evans, 1999 for further discussion).
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The estimation period for Japan was determined by the availability of capital account data. Most data series of China are unavailable before 1980.
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period of Japan includes the periods before and after the Plaza Agreement of September 1985.
Details on data source are reported in the Appendix. 4. Empirical Results Figure 1 reports the impulse responses to exchange rate shocks over 16 quarters with 90% probability bands. The responding variables are denoted at the top of each graph. The first two columns of the graphs show the results for China, while the last two are those for Japan. Note that exchange rate is defined as U.S. dollars per RMB or yen; thus, panels in Figure 1 show the responses to appreciation of the RMB or yen. Interestingly, the responses of output and the current account are quite different in the two countries.
In China, the exchange-rate shock appreciates the exchange rate by 4% on impact, which declines to 1% in about 10 quarters; the responses up to six quarters are different from zero with 95% probability.
The current account and capital account do not respond significantly as indicated by wide probability bands. Real output decreases in the short run, leading to the maximum decline of about 0.4% in one year, which is different from zero with 95% probability. The price level gradually decreases over time and decreases by about 1.3% 9 quarters later. In addition, the real money decreases in the short run, but returns to the initial level in 6 quarters.
In Japan, exchange-rate shocks appreciate the exchange rate by over 4% on impact but returns to the initial level in about 9 quarters. The current account worsens significantly with more than 95%
probability. The maximum decline of the current account (about 0.2% of trend GDP) is found in about 8 quarters. The current account returns to the initial level in the long run. The price level decreases gradually over time and decreases by about 0.2% after 7 quarters. The capital account increases by about 0.07% in the short run, different from zero with a 95% probability. The responses of real GDP and the real money balance are not different from those of zero with 95% probability.
To investigate the responses of the current account and output in greater detail, we extend the model by including various components of trade-related variables one by one. 12 We consider exports in the local currency (XP, as a ratio to the trend GDP), imports in local currency (MP, as a ratio to the trend GDP), export price in local currency (PXP), import price in local currency (PMP), export price in U.S.
dollars (DPXP), and import price in U.S. dollars (DPMP). In addition, we assume that the exchange rate is allowed to affect each additional variable contemporaneously, but not the other way around. Our statistical inference is not problematic in the presence of unit roots and cointegrating relations since we follow the Bayesian inference. See Sims (1988) and Sims and Uhlig (1991) for a general discussion on Bayesian inference in the presence of unit roots and cointegrating relations.
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Throughout the paper, we extended the baseline model by adding various variables one by one. In most cases, the responses of the existing variables in the extended models are similar to those in the baseline models. Figure 2 shows the results. In China, export and import prices in terms of U.S. dollars do not change much, while their prices in RMB decline sharply with an appreciation of the domestic currency. The results are consistent with the dollar pricing story discussed in Section 2. Under dollar pricing, the response of exports in RMB is mainly due to the value effect as the dollar price of exports remains unchanged. The response of imports in RMB is a combination of the price and volume effects because import demand increases as the RMB prices of imports decline. However, the responses in exports (XP) and imports (MP) appear to be similar. This implies that the price elasticity of import demand is small and, thus, the volume effect is negligible. There can be many reasons for this low price elasticity of imports, but the vertical trade integration story is consistent with the finding considering that the quantity of imports is closely related to the quantity of exports instead of import prices under vertical trade integration.
In Japan, the results are quite different. The dollar prices of exports and imports increase while the yen prices of exports and imports decline. This reflects intermediate or partial pass-through. 14 Exports in terms of the Japanese yen decrease, which can be due to both the volume effect (as the U.S. dollar price of exports increases) and the value effect (as the yen price of exports declines). Imports in yen also decrease in the short run, although they also increase over time. The result seems to suggest that, as the yen price of imports declines, the value effect dominates in the short run; meanwhile, as the price declines, the volume effect takes over in the longer run. In the short run, the current account does not change much because the value effect decreases both exports and imports. Subsequently, however, the current account worsens as the volume effect decreases exports and increases imports. (exports to the U.S. in U.S. dollars), MP_US (imports from the U.S. in domestic currency), and DMP_US (imports from the U.S. in U.S. dollars). All variables are constructed as ratios to the trend GDP. The results are similar to those of the overall current account/trade balance. In China, the trade balance against the U.S. does not decrease. This is because both exports and imports move together in the same direction. Exports and imports do not change much in terms of U.S. dollars, but significantly decrease in terms of the RMB. In Japan, the trade balance against the U.S. worsens.
Both exports and imports increase in dollar terms in the short run. However, in yen terms, both decline in the short run. Figure 4 shows the responses of various components of GDP to exchange rate shocks. RC, RG, IVR, and SVR stand for real consumption, real government consumption, fixed investment, and national saving. IVR and SVR are measured as a ratio to trend GDP. In China, consumption and government justifiable for some cases. For example, when the exchange rate changes, either dollar-or local currency prices of exports and imports are likely to change immediately.
14 Unlike the case of China, all responses of prices appear to be temporary. This is not surprising because the exchange rate appreciation is also temporary in Japan.
consumption do not decrease much but investment decreases sharply. Given that consumption, government consumption, and the current account do not decrease much, the decline in real GDP after exchange rate appreciation ( Figure 1 ) seems due to the decrease in investment. The latter may be due to the decrease in real money balance following currency appreciation (Figure 1 ). 15 National saving does decrease significantly as real income decreases with little change in consumption or government spending. Both saving and investment decline, which is consistent with the small effect on the current account.
In Japan, private consumption tends to increase. More interestingly, investment tends to increasealbeit insignificantly. Real GDP does not change much in response to yen appreciation despite a significant worsening of the current account (Figure 1 ). This suggests that the reduction in the current account is offset by an increase in private consumption and investment. Capital inflows after appreciation (in Figure 1) , may have contributed to generate a positive effect on consumption and investment. National saving decreases significantly while investment moves little. This is also consistent with the current account worsening in Japan.
Extended Results

Alternative Identification Scheme
The baseline model assumes that all variables are allowed to affect the exchange rate contemporaneously but not the other way around. In this section, an alternative identification scheme is considered to examine the robustness of the results. The alternative model assumes the opposite ordering on the contemporaneous interactions among variables, such that the exchange rate is allowed to affect all endogenous variables contemporaneously but not the other way around. The results, reported in the first and the third columns of panels in Figure 5 , are qualitatively similar to those of the baseline model in most cases. With an appreciation of the domestic currency, the current account declines significantly in Japan but is little affected in China. The effect on output in Japan is still insignificant. However, the recessionary effect in China is no longer observed.
Extended Model
We add the domestic interest rate (R) to the model. The second and the fourth columns in Figure 5 report the results. Given that changes in the interest rate can affect the exchange rate contemporaneously, the interest rate is allowed to affect the exchange rate, but not the other way around. The results on output and the current account are qualitatively similar to those from the baseline model. Notably, the currency appreciation is associated with a significant reduction in the interest rate in Japan but not in China. The interest rate reduction in Japan may be related to liquidity 15 The impulse responses reported in Figures 1 and 4 suggest that the currency appreciation may be induced or accompanied by monetary contraction. In China, where capital controls are imposed, monetary policy seems to have the usual effects on the economy through investment changes.
expansion following capital inflows (Figure 1 ) or monetary expansion to avoid the recessionary effects from currency appreciation. On the other hand, less significant responses of interest rates in China might be due to capital controls. Alternatively, it may be related to the interest rate not being used as a monetary instrument in China.
Symmetric Model
In the baseline model, China (or Japan) and the U.S. are treated asymmetrically. In other words, U.S.
variables are considered to exogenously affect, but not be affected by, the domestic variables.
However, given the relative size of the economies, this assumption may be too restrictive. In this section, we thus consider a model in which two countries are treated symmetrically. All variables appear as the difference between China (or Japan) and the U.S. The endogenous variables include the following: KAR -KAR*, RY -RY*, P-P*, RM-RM*, R-R*, TB_US, and ER, where '*" denotes the U.S. variable. As in the baseline model, all variables are allowed to affect the exchange rate but not the other way around. We also assume, as in the original model, four lags and a constant. The results are reported in Figure 6 . They are similar to those of the baseline model. For instance, RMB appreciation against U.S. dollars has no significant effect on Chinese trade balance against the U.S.
while yen appreciation against U.S. dollars significantly reduces the Japanese trade balance against the U.S. The relative output significantly declines in China but not in Japan.
Sub-Period Estimation
China experienced rapid growth and drastic policy changes during the entire sample period. As for Japan, its prolonged recession may have changed the structure of the economy. In this section, we thus estimate the model for sub-periods. We estimate the model for the period up to 2000 and for the period from 1990. For China, the two periods are and 1990 -2009 . For Japan, we consider 1977 and 1990 -2009 . Due to the short sample period, some years in the middle are included in both sub-periods. Figure 7 reports the results. The results are similar in general, but there are a few interesting differences. First, the effect on the current account is not significant for both periods in China, as in the results of the baseline model. Second, the negative effect on Chinese output is significant only in the later period. Third, the negative effect on the current account for Japan is significant only in the first period. Fourth, output does not decline for either period in Japan, as in the results of the baseline model. Other than these differences, the results are similar for the relevant sub-samples, that is, the later period for China and the former period for Japan as the main purpose of this paper is to compare the current situation of China with the episode of Japan in the earlier period.
Alternative Data Source for China
As reported in the Appendix, most data for China are obtained from the Oxford Economics Macro
Database. This section reports the results using data from a more popular source, 
Conclusion
China has been under tremendous pressure to appreciate its currency and move to a floating exchange rate regime. Many argue that the RMB is undervalued, thereby causing huge imbalances in the current account balances with the U.S. Thus far, China has resisted pressure to change its own exchange rate policy on the grounds that RMB appreciation could handicap its crucial export sector and create a host of economic problems, including a deceleration in economic growth, which would worsen the unemployment problem in the rural sector. Its resistance has also been partly based on the Japanese experience of undergoing a decades-long recession following huge appreciation.
Existing studies show a wide array of estimates of RMB undervaluation or even overvaluation.
Recommendations for the desirable exchange rate in China appear to be equally confusing as well. In this backdrop, we present empirical evidence by employing structural VAR model that shows some important differences between the experiences of Japan and China. Currency appreciation in Japan reduces current account surpluses, which is consistent with the popular notion, although it does not induce economic downturn contrary to what many people argue. On the other hand, RMB appreciation is not likely to have any significant effects on the current account balance but have a negative effect on real GDP in China. These results suggest that pressuring China to undertake RMB appreciation for the purpose of current account adjustment may be ill guided. On the other hand, they
give moderate support to the claim that currency appreciation will put recessionary pressure on the Chinese economy. Our results also suggest that attributing Japan's long recession to the yen appreciation is not necessarily warranted. There is little or no evidence showing that the appreciation of the yen leads to output contraction in Japan.
Further empirical analysis suggests that "dollar pricing," possibly combined with vertical trade integration, provides a clue to the insignificant responses of the Chinese current account to exchange 16 We use the Oxford Economics Database for most cases because the available data period from IFS is short and because GDP components and import and export prices are not available from IFS. Working Paper No.13/2012 rate shocks. Given that both exports and imports are set in terms of the U.S. dollar, the value effects from an RMB appreciation decrease both exports and imports in terms of RMB, offsetting each other.
In addition, China's imports do not seem to strongly respond to the increase in the RMB import price, which is consistent with the vertical trade integration story. On the other hand, Japan seems to be the case of partial pass-through of exchange rate changes in which the expenditure switching effect is more relevant than in China.
The empirical results also suggest that the decline of output in response to currency appreciation in
China is due to a reduction in investment, which seems to be related to the decline in the real money balance. On the other hand, Japan's output response to the exchange rate changes is weak and insignificant. This is because a significant decline in the current account is offset by an increase in consumption and investment, which may be induced by capital inflows following the yen appreciation.
Would currency appreciation cure the problem of global imbalances as argued by many economists and the U.S. government? Our empirical results indicate that China's current account surpluses are unlikely to decline significantly with RMB appreciation. If the sole basis of recommending currency appreciation for China is to reduce the current account surplus, we might be disappointed with the outcome. On the other hand, the currency appreciation is likely to decrease inflationary pressure in the Chinese economy although it may have some negative effect on investment and output. 
